M3D-C1 ZOOM Meeting
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Other systems
NERSC Time
Changes tgithub master since last meeting
Comments on Explicit method for Alfven Wave Simulation
Status of bf=f wittbfp=df/d(phi) and Bug report
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GPU solve status and Skeleton codes
Jin Cheno update

1. Debugging on Traverse



LBL Report



Local Systems

A PPPL centos7(11/2)
I All 6 regression tests PASSED on centos7:

A PPPlgreene(11/2)
I 5regression tests PASSED
I No batch file found for pellet

A EDDY (11/2)
I All 6 regression tests PASSED

A TRAVERSE(11/2)
I Code compiles
I Regression test failedsplit_smbnot found in PATH
I Have not yet tried shippingmbfiles from another machine



Other Systems

A CorikKNL (11/2)
I 6 regression tests passed on KNL

A CoriHaswell (11/2)

I 5 regression tests passed

I KPRAD_RESTART did not pass, but differences are very small in velocity
variables. All magnetic and thermal good. Similar difference a&Nabri

A PERSEUS

I All 6 regression tests PASSEerseus (J. Chen, 9/04/20)
A MARCONI

i All regression tests PASSED on MARQONChen, 9/04/20)
A CORI GPU (10/26)

I ?7?



NERSC Time
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20,000,000
15,000,000
10,000,000 T
g 8.7 MHrsleft
5,000,000 e -
o ! 1.5-2.5 months

2020-03 2020-05 2020-07 2020-09 2020-11 2021-01
m3163
Closed for general use

A Should be enough mp288 time to last until new PU/PPPL computer arrives in
fall ¢ red line is linear usage until Dec 15 (New estimated arrival date)
A New NERSC allocations start Jan 15 2021



Changes t@ithub master since last meeting

A S. Jardin

I 10/30/20: added test on input to flagiffressplit1l andnumvar< 3 to prevent
code crashing



Comments on Explicit Method for Alfven Wave Simulation

Chang Liu made the suggestion last week that we could greatly speed up the cod
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Something like this is possible for purely parabolic equations, called the semi
implicit method. Consider:
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This can shown to be stable fog>s/2. Not aware of any similar stability result
for hyperbolic problems.



Status of replacing bf = f witbfp =
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Status of replacing bf = f witbfp =df/d]

A Changes were made (almost independently) by S. Jardin and Y. Zhou
A All regression tests passed

A Other, longer linear and nonlinear runs compared and passed

A Yao to verify restart backward compatibility and commit
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Test Problem: Noresonant (1,1) mode in a low
magnetic shear tokamak with sheared rotation



Bug Report: 10/30/2020

When including Zluid corrections to the stabilization operator for the
vorticity equation (only fortwofluid=2), the following term arises:

2 1 .
VlHCHIF:+?cz[/i7,fi]i+E DE,ih)
This was incorrectly coded as:
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And has been corrected as part of the®fbfp change.



Proposal to improvenumvar=1 model
A A recentPoPpaper compares JOREK reduced MHD model with full MHD
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A The reduced model shows very good agreement for ballooning modes, tearing
modes, VDESs, but not so good agreement for the internal kink mode

A The reduce model is much faster than the full model and is widely used

A Question: Should we improve ooumvar1 model and user it more?



Proposal to improvenumvar=1 model-2

Presently, fonumvar=1 we have 1 velocity variable, 1 magnetic field variable, but
we can evolve the density and pressure(s) or tembnerature(s)
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Proposal to improvenumvar=1 model-3

Just need to add 1 more equation foumvar=1:
d
rd—\i' = b P #FVE

Using the differential approximation, we could stabilize this with the
operator:
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Status of First Coupled M301 / LP Simulation

DIII-D 171322 @ 2730 ms

Iterate independent simulations of MHD
and LP codes

— Run pellet injection in MHD code with 1.5 Q"f Prless!urei
analytic, Parks ablation formula Lk s -
— Send plasma states along pellet path to 0.9l " ]
LP code to compute ablation rate at
each point 0.6} ]
— Rerun MHD codes with LP ablation rates .l 1
o.o 1 A L 1

— Ilterate between codes until convergence

- | S'afe'ty ‘Facltor

Test case for DIII-D modeling

1 mm Ne pellet using extruder parameters
160606, standard case for SPI modeling
171322, super-H target for upcoming
small-pellet ablation experiment

Latter will be used for predict-first of
experiment

8/10/20 ¢ proposed

10/5/20 ¢ Brendan sent data from a 2D run
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10/7/20 ¢ Roman requested more concise data from around pellet vs time
10/20/20 ¢ Brendan developed and documented postprocessor for LP ablation code.
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ITER External Flequls R

0000000000

2 2 0.002
0.000
0.000
0.000
N 0 T N O 4
{
2 1 2
0‘002
4 -4 \ 9.000
\\ 0‘004\
0.002
VR \m 190907 ~0.002:
T T T T T T T T T

444444444444



Update on Sawteeth with Runaways

With diffusion term on rdiff = 0.5)nre is (6,6) mode with g~ 1 ?

now mostly smooth except in center and Why doesire change signs?
edge. Center may be due to n=6 mode. |

would run first in 2D to work on eliminating | have replotted this and it is

edge oscillations. more consistent with fig. on left



Replot of sawtooth run slice 34




Progress on other shots?

NSTX shot 1224020Fast ion transport with coupled kink and tearing modes
Awe Fy3as /& [Adzd bd CSNNINRB X adl g

DIIFD shot 17705% Runaway generation witAr injection
A Chen Zhao

DIIFD shot 17704@ saturated mode amplitude of (2,1) mode with runaways
A Chang Liu, Chen Zhao

DIIFD Neon pellet mitigation simulation for KORC
A Brendan Lyons

SPARK ?
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GradB drift in M3D-CI HF side

Request to calculate gra drift in M3DC1 and to compare W|th that belng put mto
the LP Code | Lo |
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GradB drift in M3D-CIc LF source

Request to calculate gra drift in M3DC1 and to compare with that being put into

the LP Code

(a) Density source in
1F toroidal
equilibrium

(b) Change in density
after 13t ,

(c) Poloidal velocity
stream function

(d) Toroidal velocity
contours
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GradB drift inM3D-Chr 2F effects
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E Par

Sawtoothing discharge with runaway electrons
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Original: /ptsdm3dnl/Isabel/Chen2D
Mod: /ptsdm3dnl/Isabel/Chen2Bmodl
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E Par

Longer times develops oscillations
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